Alteration in phosphorylation of P20 is associated with insulin resistance.
We have recently identified a small phosphoprotein, P20, as a common intracellular target for insulin and several of its antagonists, including amylin, epinephrine, and calcitonin gene-related peptide. These hormones elicit phosphorylation of P20 at its different sites, producing three phosphorylated isoforms: S1 with an isoelectric point (pI) value of 6.0, S2 with a pI value of 5.9, and S3 with a pI value of 5.6 (FEBS Letters 457:149-152 and 462:25-30, 1999). In the current study, we showed that P20 is one of the most abundant phosphoproteins in rat extensor digitorum longus (EDL) muscle. Insulin and amylin antagonize each other's actions in the phosphorylation of this protein in rat EDL muscle. Insulin inhibits amylin-evoked phosphorylation of S2 and S3, whereas amylin decreases insulin-induced phosphorylation of S1. In rats made insulin resistant by dexamethasone treatment, levels of the phosphoisoforms S2 and S3, which were barely detectable in healthy rats in the absence of hormone stimulation, were significantly increased. Moreover, the ability of insulin to inhibit amylin-evoked phosphorylation of these two isoforms was greatly attenuated. These results suggested that alterations in the phosphorylation of P20 might be associated with insulin resistance and that P20 could serve as a useful marker to dissect the cellular mechanisms of this disease.